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ABSTRACT

Low-Density Parity-Check (LDPC) codes are used as one of the most
popular Forward Error Correction (FEC) codes due to their excellent
error-correcting capability, and their codes are Linear Block Codes
(LBC). These codes have been forgotten for many years because of the
computational requirements needed to achieve theoretical performance.
The aim of this thesis is to design LDPC architectures in transmitter and
receiver. Moreover, reliable communication over the noisy channel has
been implemented by the hardware of LDPC code. This work has been
designed and applied LDPC encoder, Bit Flipping (BF) decoder, and
Min Sum (MS) decoder to investigate various performance metrics, such
as the latency, the estimated time and the throughput. In addition, a
mixed decoder model has been proposed, designed and implemented
based on a merging of BF and MS algorithms. The tool used in this work
is Vivado HLS. Using HLS, the designer can easily optimize the
application using pragma directives to tell the synthesizer to implement a
pointed section of the code in the desired manner; hence the optimization
is performed directly on the source code. As well as, proposing to apply
some optimization methods such as Array partitioning and Loop
unrolling on all designs, All architectures are designed using High level
Synthesis (HLS) with a C programming language, the Xilinx release
2018.3 of Vivado Design Suite Package is used to simulate the
synthesizable code and the designed architectures are implemented on the
Zynq-7000, ZC702 Evaluation Board part xc7z020clg484-1 kit, which

resulted in an improvement in the obtained measurements, including an



increase in the speed of implementation, decrease in the latency,
enhancement in throughput and an improvement in hardware parameters
in general. So, when the code length is 2000 bits, the Throughput for BF
algorithm with using Loop unrolling directive where it is 16.908 Mbps
and without using it is 1.98 Mbps. So, the improvement ratio for
throughput is about 753.9%. Whereas the improvement ratio in Latency
is 92.193%. The Throughput for MS algorithm when also using Loop
unrolling directive where it is 12.4654 Kbps and without it is 9.697
Kbps. So, the improvement ratio for throughput is about 28.549%.
Whereas the improvement ratio in Latency is 22.207%. The Throughput
for Mixed decoder when using the same directive where it is 12.46 Kbps
and without it is 9.636 Kbps. So, the improvement ratio for throughput is
about 29.306%. Whereas the improvement ratio in Latency is 22.667%.
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